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Generally Speaking 


Grinding Developments 


We hear of experimental work in several parts 
of the world on diamond-assisted electrolytic 
grinding, and it seems probable that this will 
become one of the most important techniques in 
the future. The principles of this system are not 
a new discovery, but recently there has been a 
great increase in interest in this development. A 
diamond grinding wheel using a conducting 
bond is used, and the diamonds act both as 
insulators to prevent a short-circuit between the 
electrode wheel and the workpiece, and as 
normal abrasive material. It is a combination of 
normal mechanical grinding and of electrolytic 
grinding, where the material is removed by 
electro-chemical reaction, and has many of the 
advantages of both methods. 


Clearing the Channel 


The recent removal of the Ripple Rocks in the 
Seymour Narrows off the coast of British 
Columbia by means of the biggest recorded non- 
nuclear explosion, was a magnificent feat of 
engineering in many ways. Not the least of 
these was in the use of diamond drilling, for both 
the exploratory work and the final tunnelling. 
The test hole was run with a 1 7/8 in. coring drill, 
and was 2,500 ft long, kept at -22° to the hori- 
zontal until it had passed under the deepest part 
of the channel, and then turned upwards so as 
to test in the area of the rock pinnacles. 

During the tunnelling operation, diamond 
drills kept two holes at least 100 ft in front of 
the tunnel face at all times, to reduce the risk of 
sudden flooding, and similarly, holes were drilled 
vertically upwards through the pinnacles to 
within thirty feet of their crests. In all, the 
seepage never amounted to more than eighty 
gallons per minute. 

When all the underground working had been 
completed, 1,400 tons of explosive were used to 


blast the tops off the twin peaks, to open the 
Seym Naafows for safe navigation, even for 
large @atps; Bt alLstates of the tide. The morning 
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of April 5th, 1958 saw the end of a menace that 
had caused the death of over 100 people in the 
last eighty years, and the loss of a number of 
small and large vessels; industrial diamonds had 
played a large part in its removal. 


Just as they come 


One of the features of the successful Industrial 
Diamond Association of America display at 
the recent A.S.T.E. show in Philadelphia was an 
exhibition of diamonds, both gem and industrial, 
in the exact proportion in which they are found 
in a typical mine. Lack of space, unfortunately 
made it impossible to complete the picture by 
showing at the same time the amount of waste 
material that must be dealt with before the 
valuable diamond fraction can be separated from 
it, since the mound of the waste material that 
had been dug out to produce the quantity 
diamonds exhibited would have been bigger than 
the complete exhibition hall! Few people, 


In-Plant ‘Diamond Mines’ 
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even amongst the regular users of diamonds, 
realize how small a proportion of the total the 
diamonds form, even in the richest mines. 

Amongst the other exhibits on this stand, as 
an example of the type of product for which 
diamond tools are used, was a Rolls Royce 
turbo-jet aero engine, a superb piece of precisior 
engineering using some of the most difficul 
materials to machine successfully. 

More mines? 

New discoveries of diamonds are being re- 
ported with remarkable frequency nowadays- 
the latest being from the USA, where a New 
Jersey quarry operator reports a sprinkling of 
small diamonds, suitable for industrial use, 
among the stone being quarried. If this find is 
confirmed, it is very interesting, for it appears to 
be in a type of geological formation not previously 
reported as diamondiferous. 

ADAMANT 


Are Expensive ..... 


Spot Yours and Save 
by Carol E. Reuss 


Continued from p 99, May 


An estimated 90% of all carbide tool grinding 
is done with the versatile resinoid-bonded 
diamond wheels. They are soft, and offer 
smooth, rapid, cool cutting, and retain their 
keen abrasive action well. But their softness can 
easily lead to grooving, scoring, and lower 
efficiency. The IDA says, however, that for wet 
or dry operations, particularly for fixed feed 


Fig 5. Mist coolant applications shown with guard 


removed are becoming more widely used, because they 
are comparatively clean, and cool effectively. 





grinding, the resinoid wheel will take consider- 
able abuse without harming the tool or work- 
piece. 

Improvements in the resinoid and metal 
wheels are enabling them to overshadow the 
vitrified wheel in popularity. Actually, vitrified 
wheels are between resinoid and most metal 
bonds on the hardness scale. They are free 
cutting and resist the tendency to groove and 
score. They offer faster, sharper cutting action 
than metal-bonded wheels, because the sharp 
diamond points of a vitrified wheel protrude 
more from the wheel’s surface. In addition, 
they do not glaze as readily as metal-bonded 
wheels. Metal-bonded wheels are durable, give 
long life, and resist grooving and scoring. Grind- 
ing time with metal bonds is about three times 
that with resinoid wheels; moreover, glazing 
is a problem, and dressing is frequent. Coolant 
is a must with metal wheels, and oil cooling is 
not always satisfactory. Because they grind 
slower, crazing of the ground tools is a problem 

. . and crazing causes tool failure. Metal- 
bonded wheels have hard edges, so suffer least 
edge wear. But the tool’s edge quality is not as 
good when metal-bonded wheels are used with 
conventional techniques, and tool life is apt 
to suffer as a result. Good service life and long 
service life, coupled with the fact that it is 
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often easier to teach new or relatively unskilled 
operators the peculiarities of metal-bonded 
wheels, make them quite acceptable and useful 
in the tool grinding department. 

Variations of the metal-bonded wheel have 
veen developed for newer grinding techniques, 
such as high velocity grinding and electrolytic 
grinding.’ These will be discussed later. 

Silicon carbide was blown out of proportion 
as a carbide grinding material in the early 1950s. 
Now, most diamond wheel manufacturers and 
diamond wheel users agree, it is used mainly 
for roughing cuts . . . not for finish work. The 
pplication of the finished tool is the deciding 
factor as to whether silicon carbide can be used, 
and to what extent. 


Diamonds for smoothness 

Diamond grinding in general provides the 
smoother tool finish and better cutting edge, 
and will cut the harder grains of carbide with 
relatively greater ease. The harder grades and 
very small pieces of carbide are more sensitive 
to grinding injury. The danger of grinding 
injury, though, is decidedly lessened by grinding 
with diamond. Fine details and keen edges also 
demand the faster and smoother cutting action 
of diamond wheels, which have the added 
advantage of retaining fine form details. 

In many cases, where silicon carbide does or 
could substitute for diamonds, these possibili- 
ties must be considered before making the most 
economical choice: silicon carbides usually re- 
quire longer grinding time, result in shortened 
tool life, necessitate more frequent grinds, 
result in greater machine tool downtime, and 
have a higher mortality on sintered carbide 
tools. 

Wheel tests and evaluation help to make 
certain that the wheel being used is best for the 
ob. A careful check on wheel wear and carbide 
emoved in grinding a given number of pieces 
of the same size and type, using two or more 
vheels, gives the user a reliable guide to wheel 
‘election, says the Norton Company. 

Wheel choice made, what else can be done to 
nerease the economy of diamond grinding, and 
o conserve diamonds? 

Speed recommendations vary considerably, 
but the principle behind speed and feed control 
does not: you save diamonds and money by 
‘unning at speeds and feeds which give the best 
iverage tool life, wheel life, finish (according to 
the job’s requirements), and cost/grind. Using 
coolants, the average wheel speeds for carbide 
tools grinding are between 3,000-6,000 surface 
ft/min, with table or work travel between 
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Photo courtesy Anocut Engineering Co. 


Fig 6. 


A single point tool electrolytically ground at 
Kennametal Inc. 


100-500 in./minute. Hold speed below 3,000 
surface {t/min, if grinding dry. Table I gives 
more details. If the grinding machine spindle is 
not up to speed, then wheels rub, fail to cut, 
and loose their diamonds (and life) too fast. 
Bad bearings, Ed Kiel adds, are responsible for 
wheel vibration and run-out, resulting in in- 
effective and sometimes damaging grinding action. 
Increasing speed too much causes the wheel to 
act harder and cut more slowly. This overheats 
the wheel and results in rapid wheel wear, which 
is costly. There are two exceptions to the 
accepted theory that higher speeds cause fast 
wear. Wheel speed tests conducted by Car- 
borundum’s Abrasive Laboratory show that at 
12,000 surface ft/min, resinoid-like cutting action 
and metal bond-like wheel life results. They 
used a special metal-bonded wheel and modified 
grinder to achieve these results. 

The high-velocity grinder, manufactured by 
Ohio Metalworking Products Company, is even 
faster. It operates successfully at speeds up to 
18,000 surface ft/min, using a metal-bonded 
wheel. At such speeds, the wheel creates suffi- 
cient heat to plasticize the carbide’s bond and 
permit rapid e carbide, while preventing 
work hard, SRtults in the carbide. 


mS an | 


SBR 
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Photo courtesy Textile Machine Works 


Fig 7. Anocut electrolytic supply unit attached to 


Cincinnati No 2 cutter grinder. 


Careful with feeds 


Overfeeding diamond wheels is one of the 
fastest ways to shorten wheel life, Carborundum’s 
Ripple warns. Reductions of up to 90% in 
wheel life from overfeeding are common, he 
reports. Here is a short comparative test for 
establishing proper infeeds: measure and com- 
pare wheel losses, using infeeds of 0.0005 and 
0.001 in. on cutter grinding and surface grinding 
jobs. Repeated tests at Carborundum show that 
doubling the infeed like this increases wheel 
loss 34-4, due to excessive pressures, over- 
heating, and grooving caused by the high in- 
feed. This expense from overfeeding is magni- 
fied tremendously in plants using many wheels, 
and/or the more expensive wheels. 

Smoothness of feed is important to diamond 
conservation, too. It prevents gouging and other 
damage to the wheels themselves, and helps 
maintain accuracy of tool cutting angles and 
relief. | Grinders being manufactured today 
feature bearing-guided tables for smoother feed- 
ing. A few years ago Carbide Tool Company and 
Detroit Milling Cutter Company (now Futurmill, 
Inc) brought out sliding sub-tables which could 
be mounted on grinders not so equipped. In 
offhand grinding, using the sliding sub-table, 
the operator can approach the wheel at any 
point he chooses, with a smooth, even motion. 
The entire surface of the wheel is used rather 
than just the centre, as often happens with 
completely operator fed and controlled off- 
hand grinding. Over-all savings resulting from 
such feeding includes wheels, labour and im- 
proved tools. 
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Watch for heat 


Heat can cause serious damage to diamond 
wheels. Resinoid bonds are oxidized and burned 
by excessive heat, causing extra wear, and, 
occasionally, cracking. The greater the heat the 
greater the damage, with final results in the 
form of spalling and stripping of the diamond 
section. Metal-bonded wheels are not readily 
oxidized, but are still subject to damage from 
overheating. The injury shows up in the form 
of warping and the ultimate separation of the 
diamond rim from the wheel backing. Vitrified- 
bonded wheels cannot be oxidized by grinding 
temperatures. Their visible effects of heating 
include chipping, cracking, and spalling. Any- 
thing which causes heat—excessive pressure or 
downfeeds, lack of adequate coolant, insufficiently 
mixed coolant, excessively high wheel speeds, 
improper dressing, etc—causes damage and 
should be moderated. 

Dry grinding robs resinoid-bonded wheels of 
approximately half their life. The reason is 
simple. Under dry-grinding conditions it is 
difficult, if not impossible, to prevent the burn- 
ing and charring of the wheel bond. When the 
damaged bond can no longer retain the diamond 
particles, they are pulled out before they are 
worn out, and short life results. 

The common objection to wet grinding is 
that some machines are not built for it and lack 
water guards, drains, and other necessary 
features. On such machines it is impossible to 
use a heavy flow of coolant, but a lesser supply 
will help. Kerosene wicks and various drip and 
spray devices usually provide sufficient coolant 
for money-saving diamond wheel usage in these 
cases. The newer mist systems overcome the 
old objection that the area round the machine 
was saturated with spray. With a strong air 
current, considerable cooling action is accom- 
plished with as little as a pint of coolant per day. 
There is instantaneous evaporation and no mess 
in the work area with this small amount. ‘‘ With 
the exception of a machine such as an optical 
form grinder,” Mr. Ripple believes, ‘‘ there does 


Table I 


Quick guide to speeds and feeds 
(Standard wheels) 


Wheel /Speed* 3,000-6,000 surface ft/min.** 

Down /Feed 80-100 mesh—0.0001 in. 
150-220 mesh—0.0005 in. 
240 plus mesh—0.00025 in. 

Table speed 100-500 in. /min. 

Cross speed 0.030—0.060 in. per pass 


* Recent tests at Carborundum with special metal-bonded wheels show 
that the metal-bonded wheel performs better than the resinoid wheel 
at speeds to 12,000 surface ft/min. High velocity grinders run special 
metal-bonded wheels to 18,000 surface ft/min. 

** Depends on coolant pressures. 
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not seem to be any valid reason for dry grinding.” 
If other reasons were lacking, he adds, ‘‘ the 
probability of a 50% reduction in wheel usage, 
which is not uncommon, should be incentive 
enough.” 

A few years back, plants were boasting of the 
wonders of carbon dioxide (CO,) as a coolant 
with diamond grinding wheels. The cooling 
value of CO, has not changed, but the economics 
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of the operation have directed users away from it. 
The National Cash Register Company tested 
CO, and compared it with conventional coolants. 
Their investigations, reports G. J. Oswald, 
head of the NCR Metallurgical Research Depart- 
ment, show ‘‘ excessive cost, and no advantage 
over regular type coolants.’”’ A. P. de Sanno & 
Son Inc point out that CO, coolant is still 
being used in a few places, but the cost is too 


bodies. 


Table II 
Keep carbides sharp 


— General Recommendations 


> 


For rough grind... 


For finish grind... 





Off-hand carbide grinder, 
using cup wheels. Keep 
tools moving; use sliding 
sub-table. 








Single point tools 

Fly or step cutter teeth 
Drill tips 

Scraper blades 





With 14 in., 60 mesh silicon 
carbide wheel.* With 10 
and 14 in. 
grinders, porous or open 
structure wheels have been 
successful. 

Optional: Semi-finish small 
finishing tools or finish large 
roughing tools on 10 in., 80- 
100 mesh silicon carbide 
wheels. 


carbide tool , 





With 6 or 10 in., 120-320 
mesh diamond wheel (vitri- 
fied or metal bond) accord- 
ing to finish required. 


Grind chipbreakers (steel cutting tools) on chipbreaker, surface, 
or universal grinder, using high concentration 100 mesh resinoid 
or 150 mesh vitrified straight wheel, depending on thickness of 


chipbreaker. 





Reciprocating table surface 
grinder, using straight, flar- 
ing cut, or dish wheel ac- 
cording to operation being 
performed. 


Flat or circular form tools 
Solid insert tool bits 
Centreless grinder blades 
Surface broaches 


Solid precision boring tools A duplicating precision 


grinder, using straight 


wheels. 


With a 100 mesh diamond 
wheel. ** 


With a 180-320 mesh dia- 
mond wheel,** according 
to the work finish required. 





Only where tool has been 
damaged; with 220 mesh 
diamond wheel.** 


With 400 mesh diamond 
wheel.** Usually a solid 
boring tool, when finally 
worn to where chatter 
marks or lower micro- 
reading appear, is worn 
sufficiently to require a 
minor touch-up. This is 
more a lapping operation, 








Milling cutters 
Reamers 

Thread chasers 
Centrebores, spot facers 
Hobs, saws 


On a universal tool and 
cutter grinder, using a 
flaring dish, or dish wheel, 
according to operation being 
performed. 


With 120-180 mesh dia- 


mond wheel.** 


With 180-240 mesh dia- 
mond wheel, according to 
work finish required. 





Avoid grinding steel on silicon carbide or diamond wheel. 


Use aluminium oxide for grinding steel tool shanks or cutter 
Conversely, do not attempt to grind carbide on aluminium oxide wheels, which are not hard enough to cut 





sintered carbide. 

Hardest grades of carbide—ordinarily used for precision finishing—should be rough ground gently to avoid heat rise or 
sudden temperature change. Finish grind with fixed feed not over 0.0004 in. pass. It is better to use diamond wheels 
only for both rough and finish grinds. 

Micro-finishing: Experience in many plants indicates that exceptionally fine finishes on carbide tools improve tool life 
measurably over ordinary grinding. Usually this means a greater number of perfect pieces/grind and often results in few 
inspection rejects. Super, mirror, or micro-finishes can be applied by lapping or polishing with diamond or boron carbide 
powder or paste on special lapping disks—usually cast iron or hardwood. Such finishes are seldom mandatory, and are 
often impractical for economic reasons. This usually can be determined by trial in the particular plant concerned. 





** Soft, resinoid-bonded wheels of 100 concentration. Always use vapour, 
mist, or continuous stream of coolant. Direct coolant against wheel 
ahead of cutting, rather than tool tip. 


* ‘Green ’ silicon carbide wheel, vitrified bond. Preferably used dry but 
with efficient exhaust system for dust removal. When grinding wet, 
use continuous stream of coolant at point of cutting. 
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Photo courtesy Hammond Machinery Builders Inc. 


Fig 8. An electrolytically powered oscillating tool grinder. 


great for most. They believe that until the 
manufacturers of the gas make CO, available 
at less cost, the operation will be too expensive 
for general use. In times of a national emergency, 
of course, cost would be no object, so CO, 
would probably be used more widely. 

To keep diamond wheels cutting effectively, 
and to guard against heat damage, it is necessary 
to make certain that their faces are running 
true, and that they are not clogged with grinding 
particles. True and dress peripheral type wheel 
with a soft grade of 80-90 grit silicon carbide; 
cup and dish type wheels by hand lapping the 
diamond face on a cast iron lap, using about 
number 100 mesh silicon carbide with water as a 
vehicle. Always true diamond wet. Vitrified 
and metal-bonded wheels should be dressed 
regularly with soft silicon carbide, wheel makers 
say. Pumice stone should be used for dressing 
resinoid wheels. Here, too, coolant is recom- 
mended. Rubberized abrasive blocks, developed 
by Cratex Manufacturing Company, can also 
be used for cleaning and dressing diamond 
wheels effectively. The rubberized blocks 
tend to ‘ flow’ around the diamond particles, 
and minimize the costly danger of dislodging 
them. 


Because the wheel mounting is so important 
Table 
Compare the 
Electrolytic 
Method of removal Electrochemical 


Conductive 
Fast (0.040 cubic in. carbide /min) 
Requires rotating wheel 


No 
Open (wet) 
Conductive electrolyte 


Kind of work material 
Rate of removal 

Type of cuts 

Thermal damage 
Visibility of work 
Type of coolant 
Power supply 
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DC rectifier plus automatic control AC pulses 
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to accurate grinding, it is wise to remove the 
whole wheel assembly (including collet) when 
changing wheels for any reason. This way, 
the wheel will remain in running truth on the 
collet until worn out, assuming that the machine 
spindle runs true. Diamond wheels should 


Table Ill 
Faster . . . and cheaper 


A sizeable job-shop type plant took a close look at its 
carbide grinding programme a year ago, and ended up with 
a switch to high-velocity (18,000 surface ft/min) grinding, 
with these results: a substantial increase in the volume 
of carbide tools ground, without adding personnel or 
equipment; a substantial reduction in both cost and con- 
sumption of diamond wheels after changing to the long- 
life metal-bonded wheels used for Hi-V grinding; an increase 
in tool life because of the high quality finish (2 micro- 
inches), decrease in carbide stock removal, and elimination 
of a considerable amount of tool checking and other tool 
damage; and a reduction in grinding time. 

Summarized, their yearly cost comparison was as follows: 

Yearly cost of grinding wheels 
Old method Hi-velocity 
Number of diamond wheels 

used/yr @ $363 each +t. 12.5 1.0 
Number of diamond wheels 

used/yr @ $89 each (Hi-V 

wheels) oak bie — 
Number of silicon carbide 
wheels used/yr @ $27.99 

each nee aoe ati 29.0 29.0 
Total cost/yr for carbide tool 


— 2.3 


grinding wheels $5,359 $1,379 
Yearly cost of carbide tools 
1955 1956 

volume volume 
Old method Hi-velocity 
Number of carbide tools used 1,117 888 
Total cost of carbide tools $5,174* $4,164 
Lbs metal removed with these 9,799,886 10,923,526 
Carbide tool cost /Ib ; $0.00528 $0.00381 


* Carbide tool purchases, if serviced by old method, for 1956’s raw material 

volume, would be : 

6.00628 /Ib x 10,923,526 Ib = $5,768 
The excess cost of carbide tools serviced by the old method to handle 
the 1956 raw material volume would be : 

$5,768 — $4,164 = $1,604 savings. 
Several factcrs contributed to the increased tool life (decreased tool 
cost/Ib raw material) so only 30%, of the savings, or $481, was accepted 
by the company in evaluating costs. 


Considering this and other factors, the company’s audit 


on the project for the purchase of the Hi-V grinder showed 
these savings: 


Savings Amount % Savings Expenditure % Return 
Estimated $3,383 100% $5,602 60.4% 
Actual $4,389 130% $5,421 81.0% 
IV 
substitutes 

Electro-spark Ultrasonic 

Spark-arc bombardment Mechanical impact 

nductive All hard materials 
Slow (0.008 cubic in. carbide /min) Slowest 
All All 
Yes No 
Submerged in oil Open (wet) 
Insulating oil Water slurry 


Ultrasonic generator 
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‘WABIT’ 








This Announcement... . 


is of compelling interest to all engaged in the shaping and 
polishing of gem diamonds, industrial diamonds, and other hard mineral 
substances. 


THE ‘HABIT’ DIAMOND POLISHING MILL or SCAIFE 
BENCH will shortly become available for delivery, and enquiries are 
therefore invited from Lapidaries in all parts of the world. 


THE ‘ HABIT’ MILL is a precision machine tool which supersedes 
the obsolete primitive conventional polishing bench, and offers the 
possibility of using mechanical methods of angular control. 


Completely self contained, and of heavy, robust construction, it 
requires only connection to the electricity supply to be ready for work, 
especially designed bearings ensuring trouble free vibrationless perform- 
ance. 


The design is well proven, and the result of many years’ experience in 
production of polished diamonds for industrial and gem purposes. 


HABIT DIAMOND TOOLING LIMITED, probably the only 
Company currently specialising in the manufacture of special purpose 
and standard tools and equipment for the Diamond Industry, have produced 
this new unit to meet the ever-growing need of simplified polishing at a 
higher rate of production and lower cost. 


HABIT DIAMOND TOOLING LIMITED 
294-296, Lillie Road, Fulham, London, S.W.6. Telephone No : Fulham 7944. 





‘WABIT. 
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rotate true within 0.001 in., so they should be 
mounted with the aid of a dial indicator. 

It is folly to expect the conservation of dia- 
monds to rest with the grinding materials only. 
A big conservation area is in the use of the 
carbide tools themselves; if the carbides are 
used as efficiently as possible, little sharpening 
is necessary, and few diamond wheels are needed 
for the job. Letting carbide tools pass across 
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the line that divides ordinary dullness from 
actual breakdown is a waste of diamonds, car- 
bide, and money. It is up to the carbide user to 
know that pressure and wear increase rapidly as 
carbides are worked beyond the ‘ dull’ point. 
Adopt a criterion for carbide wear and grinding, 
and stick to it for most effective and economical 
results. 


To be continued 





Vanguard nose cone highlights ‘ Mine to Missile’ exhibit 


Philadelphia . The first public showing of 
the nose cone of the Navy’s Vanguard rocket, 
which recently put America’s second satellite 
into orbit, was the highlight of the Industrial 
Diamond Association’s ‘ Mine to Missile’ ex- 
hibit at the Tool Show, sponsored by the 
American Society of Tool Engineers, which 
opened in Philadelphia’s Convention Hall on 
May Ist. The 7 ft plastic cone fits over the earth 
satellite during the Vanguard’s flight. Built in 
two halves so that it can be separated easily 
from the rest of the rocket, the cone protects 
the satellite from damage by aerodynamic 
heating. Since the halves must be fitted perfectly 
to present a smooth configuration in flight, 
diamond wheels are employed to do a precision 
grinding job. 

A Rolls Royce turbo-jet engine 6 ft high and 


9 ft long weighing more than one ton, and a 
Buick dynaflow transmission were also on 
display. Diamond tools are used extensively 
in the production of these machines. 

The industrial diamond’s use in industry and 
defence was illustrated by more than one million 
dollars’ worth of diamonds grouped into all 
categories of quality and application. There was 
a wide range of diamond tools and diamond- 
worked products on display. 

An information section containing data and 
technical material informed the engineering 
public of the practical relationship between the 
diamond, as found in nature, and its industrial 
use. The exhibit highlighted the diamond 
as the hardest and most effective metal removing 
tool, and the diamond’s ever increasing import- 
ance to production, industry and defence. 





Oakalloy Developments 


A new range of tools available to the engineer- 
ing industry was exhibited at the Gauge and Tool 
Exhibition by Lenchs (Birmingham) Ltd. The 
tools employ newly developed grades of the 
Oakalloy carbide range, which are reported to 
have increased wear resistance properties. A 
set of jig boring tools employs the ES grade of 
Oakalloy which is designed to meet the tough 


machining conditions encountered in working 
toughened tool steels, manganese steel, and 
chrome nickel steel; the high wear resistance of 
this grade allows short chip materials, eg cast 
iron, bronze bars, and plastics to be machined 
economically. The latest Odakalloy grade is 
claimed to be suitable for lamination work, and 
not solely for punches and dies in press tools. 





New Testing Apparatus 


The General Electric Company Limited has 
recently developed an automatic tester for the 
high speed measurement of electrical circuits and 
conditions. With the increasing application of 
automation in the machine tool and _ allied 
industries, it is possible that this new checking 
method will shortly be adapted for general 
use in checking machine control equipment. 


Twist Drill Magnifier 
This new magnifier, recently developed by the 


West German firm of Dr. Heinrich Schneider, 
Bad Kreuznach, aids the examination of centring 
and grinding accuracy of twist drill cutting 
edges and angles. The magnifier can be used for 
diameters from 2 to 20 mm, irrespective of the 


drill length. 
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Quarrying by on-site Sawing 


The use of diamond saws for cutting quarried 
stone into the required finished sizes and shapes 
is nothing new, and there are thousands of saws 
of both the whole-stone set and the impregnated 
types in use for this purpose at points all over 
the world. A new development, however, in 
this field is direct quarrying by diamond sawing, 
which is now being carried out by the Scoufleny 
quarry at Ecaussines in Belgium on the ‘ pierre 
bleu’ which is marketed in England under the 
name of ‘ Belgian fossil ’. 

This ‘ pierre bleu’ is a very hard limestone, 
and in the quarries in question, it occurs in 
regular strata, approximately 30 to 40 inches in 
thickness, and separated by thin layers (perhaps 
} to 2 inches) of quartzite. The strata are inclined 
at about 15° from the horizontal, dipping towards 
the north, and the floor of the quarry, which is 
very extensive, lies to-day at depths of 45 to 60 
feet below the original surface. 

Quarrying has been carried out here by 
conventional methods for many years, but it 
recently occurred to the management that the 
regularity of the stratification gave an oppor- 
tunity for experimenting with a new method by 
which the stone would be divided by parallel 
saw-cuts spaced at a convenient distance apart, 
whilst still in place on the floor of the quarry, 
and would then split away by inserting wedges 
at the quartzite layers, and broken or cut into 
suitable sized blocks. 


Table 1. 


Details of saw. 


Diameter overall 24m 
Thickness of disk : ae .. 9mm 
Width of diamond-impregnated segments 11 mm 
Depth of diamond-impregnated segments 11 mm 
Length of diamond-impregnated segments 25 mm 


Number of diamond-impregnated segments 168 
Peripheral speed of saw, approximately ... 8,000 ft/min 





Fig 1. 


A general view of the track-mounted sawing 
machine carriage. 


The method of operation was worked out in 
detail, and a local engineering firm was com- 
missioned to design and manufacture the equip- 
ment. It was considered that a normal circular 
stone saw, 2} metres in diameter, would be 
suitable, and experience has proved that this 
was so. Further details about the saw are given in 
Table 1. The equipment, shown in Fig 1, consists 
of three main parts, the carriage with the control 
cab, motors, and saw mounting, and the two- 
part track on which the carriage runs. The 
carriage is a completely self-contained unit, 
that, once in place on the track, requires no 
more than to be connected (by flexible cables 
and hoses, to the electric mains and to a water 
supply capable of delivering about 40 gallons 
a minute. The two halves of the track are identi- 
cal, interchangeable units, which can be quickly 








Telegrams : 
Inland: Eldevries, Cent, 
London. 
Overseas : Eldavries, 
London. 


Telephone : 
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Fig 2. The saw shown cutting to a depth of 75 cm in 
‘Pierre Bleu’. 


joined or separated, and carry, on a firm but 
simple base, a pair of cylindrical rails for the 
carriage bogies, and a flat rack with which a 
pinion on the carriage engages to provide the 
feed. 
System of working 

The method used is to make a number of 
parallel cuts in the rock floor of the quarry, 
spaced out at any suitable distance apart (in 


Fig 3. Lifting the blocks after wedging. Note the smooth 
finish of the cut face. 
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practice, about 1} metres has been found to be 
most generally useful), and then to work with 
wedges in the quartzite layer to split off the rock 
in blocks. So far, only cuts in one vertical 
direction have been made, and the horizontal 
and the second vertical division are made by 
other means; there appears, however, to be no 
reason why the second vertical cut could not be 
made by the use of the machine working at 
right angles to its original direction, and with 
two machines working at the same time, con- 
siderable economies of time seem to be possible. 
This would be particularly true in cases where 
a number of blocks of the same dimensions was 
required. 


Setting up 
The tracks are laid in position and carefully 
levelled, using timbers where necessary to 


ORIGINAL GROUND LEVEL 


— nt — ——_~_~-*~"— 














PRESENT FLOOR of 
cur ets 
Ltt | 
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QUARTZITE LAYERS «2. 


Fig 4. Diagrammatic sketch of the system of working in 
the Ecaussines quarry. 





correct for any minor irregularities existing in 
the quarry floor. The carriage is then put in 
place on the tracks, at the lower end, with the 
jib carrying the saw projecting in a down-slope 
direction. In this way, feeding up the slope, 
irregularities in feed are reduced, with a con- 
sequent reduction in the risk of damage to the 
saw. The saw is then started, and slowly lowered 
until it is cutting to the required depth (Fig 2): 
to help in judging when it has reached this 
depth, concentric circles are marked on the 
disk at appropriate spacing. As soon as this 
depth has been reached, the feed and jogging 
motors are started. The former can be adjusted 
to give a wide range of speeds of advance, to 
suit the material in which the saw is working, 
whilst the latter operates on the jib so as to 
raise and lower the saw about one centimetre 
at a rate of about two cycles per second. All 
the controls are conveniently grouped on a 
control panel in the cab, which is air-conditioned 
so that work can proceed irrespective of the 
weather conditions. Flood and. spotlights are 
also fitted, so that night working is possible. 
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CUSTOMERS OF CARBORUNDUM 


“We get more jobs 
out of each wheel 
with these” 

says TOM Swain 


Tom Swain is the charge-hand of the cutter-grinding shop of 
Jonas & Colver (Tools) Limited. Most of the tools they grind 
there go to the motor industry or the aircraft industry. 
Among the most successful production tools that Tom's 
men use are the resin-bcnded diamond wheels made by 
CARBORUNDUM shown in our smaller illustration. ‘We 
find we get more jobs out of each wheel with these.’ 
Tom says, ‘And that's important with diamond wheels. 
Diamonds cost money!’ He might have added that long 
wheel-life saves time spent in wheel changing, and so 
increases the production rate—not a big increase, but 
worth something in the course of a year. 








CARBORUNDUM can help YOU 


Tom Swain knows what he’s talk ng about — and in almost 
all the major industries of the world there are men who 
talk about us in the same way that Tom does: men who 
know that products by CARBORUNDUM are helping them to 
make better products, to cut costs, and tospeed production. 
Trade tarriers in Europe are falling, and competition will 
sharpen as they fall. High quality, low price, and early 
delivery dates will be the keys to the expanding European 
market. There will be rich prizes for those who can._meet 
the challenge of the new Europe. Abrasive and refractory 
products by CARBORUNDUM can help you to win them»-« 


Products by cut your costs 


TRADE MARK 








THE CARBORUNDUM COMPANY LIMITED, TRAFFORD PARK, MANCHESTER. Te/: Trafford Park 238! 
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When the carriage has advanced beyond the 
first section of track, the connexions joining 
the two sections are unfastened, and the lower 
part is lifted by a crane and put down into 
position behind the second, levelled, and 
attached in the same way as before. In this way, 
by leap-frogging one section over the other, the 
two sections of track, each about 10 metres in 
length, can be used for working over an in- 
definite distance with the minimum of trouble. 


When the cut has been completed to the 
required length, the whole process is repeated 
at a small distance away. The stone is then 
removed by wedging in the quartzite layers, 
and can be lifted out in convenient sized blocks. 
(See Fig. 3 and 4). 


Not only is this method of quarrying, in 
suitable material, far quicker and easier than 
by conventional methods of drilling and breaking, 
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but it has the added advantage that at least one 
side, and in many cases two, or even four sides 
of the blocks as lifted from the quarry have 
already fully finished faces. Using this system, 
and applying sufficient care and forethought, a 
very great proportion of the waste in quarrying 
can be entirely eliminated, and the number of 
processes involved greatly reduced. Consider- 
able savings, both of material and of time, can be 
made, and much of the more laborious work 
avoided. 

We wish to express our gratitude to the 
operators of the quarry, Carrieres de Scoufleny, 
Ecaussines, Belgium, to the makers of the 
quarrying machine, Messrs Wallem, also of 
Ecaussines, and to the manufacturers of the 
diamond saw, Diamant Boart SA, of Brussels, 
for the opportunity to observe quarrying carried 
out by this method and for the information 
that they have furnished on the subject. 





How to Grind Carbide Dies* 
D. E. Oberg** 


A carbide die is a precision tool and it is 
expensive. Naturally, therefore, it should be 
given the same consideration as any other piece 
of precision equipment. A good carbide die 
will produce at least ten times as many pieces 
before requiring grinding as an HCHC die of 
comparable quality. The total number of pieces 


will run into astronomical figures before the 
full life of a carbide die expires, given good 
treatment. 

Long experience in the manufacture and repair 
of precision production dies makes it possible 
to offer specific recommendations on the care of 
Their useful life and production 


carbide dies. 





efficiency can be extended with care, and a well- 
planned maintenance programme will contribute 
to higher production and lower unit cost. 


Grinding equipment 

The first consideration is the grinding equip- 
ment: the machine must be large enough to 
carry the heavier weight of the carbide die. 

A grinder carrying a peripheral type wheel 
(DIT) will make the work easier than one with a 
vertical spindle and a cup type wheel (D2 W). 
The visibility on the first is far greater, since 
the area of contact with the DIT type wheel is 
less. 


Fig 1. Here are the essential parts : 
diamond wheel, wheel adapter, and 
balancing device ready for assembly 
and checking. Front row from left 
to right shows adapter, flange, and 
diamond wheel. Screws, balancing 
weights and wrench are spread out 
at centre. At rear of view a complete 
adapter is assembled to the left of 
the balancing device with spindle in 
place. 
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HYDRAULIC 
OILS 


DRAWING 
COMPOUNDS 


grr > Q uall t y 
Products 


SPECIAL 
HEAT LUBRICANTS 
TREATMENT 
OILS AND 
SALTS 


INDUSTRIAL 


CLEANERS PROCESSING 
OILS 


FUEL OIL QUENCHING OILS 


ADDITIVES 


No. 2 and No. 3 Soluble Quenching Oils 
stand supreme in providing uniform quench- 
ing speed and years of service throughout a 
OUENCHING wide temperature range. They outlast other 
~ ONS quenching oils and, based on ultimate cost, 
are the most economical to use. 





Technical data sent on request. 


Edgar 


auchan 


E Co. Ltd. 


BIRMINGHAM - 4 « ENGLAND 


Works and depots at: Birmingham, Manchester, 
Liverpool, Southall (Middx.). Bristol, Glasgow 
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Fig 2. The spindle must be sturdy and should run true 

on good bearings to get a good job of grinding. Here 

operator is first checking spindle for run-out with a dial 
indicator before mounting the wheel adapter. 

Whatever the style of grinder, it will not be 
capable of doing a good job unless the wheel 
spindle is sturdy and runs true on good bearings 
(see: Care of spindles, Grinding and Finishing 
September 1957). 

The die can be protected from heat checking 
damage, and the life of the diamond wheel 
prolonged, if there is a copious, uninterrupted 
flow of clean coolant to the face of the wheel at 


Fig 3. In addition to the necessity of a true running 

spindle, the adapter and grinding wheel assembly must be 

perfectly balanced before grinding can be done with any 
degree of precision. 
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the point of contact. The coolant will flush 
off ground-off material and will help to reduce 
wheel-chatter caused by excessive loading and 
glazing, and a better finish is obtainable on 
carbides with wet grinding. The coolant must, 
however, be free of sulphur, which would attack 
the cobalt binder in the carbide and the resins in 
the wheel bond. (To be continued) 





Surface-stress Tester for Diamonds 

Diamonds for the production of drawing 
dies should be free of stresses—the most common 
cause of fracture during manufacture. 

The instrument shown here has been con- 
structed especially for quick and sure testing 
of stress in the workshop. Testing can be 
undertaken by personnel specially instructed, 
and is made with extreme sensitivity by the 
light-dark process. The field of vision, which 
can be seen at a glance, has a diameter of approxi- 
mately 25 mm, with good depth of field and 
magnification. In use, the stones are put on the 
stage D, which can be rotated, and are then 
observed through the eyepiece O. 

The instrument is designed for use with 
voltages of 220 DC and AC, but can be adapted 
for any desired voltage by changing the bulb 

Enquiries should be addressed to the manu- 
facturer: Dr Heinrich Schneider, Bad Kreuznach, 


Germany. 
O 





A diagrammatic sketch 

of the lay-out of the 

Schneider diamond die 
Stress tester. 
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THE DIAMOND NEWS 


and 


S.A. WATCHMAKER & JEWELLER 


(Official organ of S.A. Jewellers Association, Ltd.) 


The Voice of the Diamond Industry 


The only magazine of its kind on the African 
Continent ; circulates throughout the World, 
including Russia. 


Many of our supporters are your front-line 
ambassadors on whose goodwill and co-operation 
much depend ; reach these potertial buyers and 
sellers through this medium. 


A monthly magazine containing approximately 
72 pages of text matter, suitably illustrated. 





Subscription Rates, per annum 21/- (Post free) 





For information on Rates and 
spaces available, write :— 


Advertising Manager, 
P.O. Box 361, 
KIMBERLEY, 
South Africa. 








DIAMANT BOART 


DIAMOND IMPREGNATED TOOLS 
ARE USED ALL OVER THE WORLD 


Wheels 
Saws 
Drill Bits 


Truing and dressing tools 
Hones Boring Crowns 


Dental Tools 


74, avenue du Pont de Luttre 


Brussels Belgium 








THE W. BLACKWELL OIL CO. LTD. 
VICTORIA OIL WORKS, ASTON, BIRMINGHAM, 6. 


Manufacturers of Lubricants since 188! 
have pleasure in announcing the efficiency promoting, 
and cost reducing GRINDING OIL known as 
‘ASTOLIA SPECIAL’ 
approved by Grinding Wheel Makers 


The transparent fluid not only enables the work, to be seen as it is ground, but washes away 
swarf and loose metal. 


For grinding, you cannot do better than specify ‘‘ Astolia Special.” 


May we have the pleasure of your enquiries ? 


Telephone NORthern 0214 























THE HENDERSON 


TOOLS 


DIAMOND TOOL COMPANY LTD., FOR 


43-45 ALLESLEY OLD ROAD, COVENTRY 





SPECIALISTS 
Telephone : Coventry 61782 MADE TO 
MANUFACTURERS OF DIAMOND TOOLS. CUSTOMERS 
ALL TYPES OF ABRASIVE DIAMOND TOOLS OWN 
RESET AND RETURNED WITHIN 48 HOURS REQUIREMENTS 


OF RECEIPT AT THE ABOVE OFFICE. 
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CLASSIFIED ADVERTISEMENTS 


2d. a word, minimum 4/-. Box Numbers I /- extra. 


Address Box No. replies to : N.A.G. PRESS, LTD., 226 Latymer 
Court, London, W.6. 





TIME RECORDERS.—Sales—Rental Service. Tel. HOP. 
2239. TIME RECORDER SUPPLY & MAINTENANCE CO. 
LTD., 157/159 Borough High Street, London, S.E. |. 





MR. M. DAVIDSON, F.S.M.C., qualified opthalmic 
optician, is in constant attendance, for sight-testing and 
dispensing of optical prescriptions, at the HATTON 
OPTICAL CO., 19 Hatton Garden, E.C.1. (Tel. HOL 8193). 


INTERNATIONALLY KNOWN industrial diamond 
tool manufacturer located in the New York area wants 
first-class man thoroughly experienced in all phases of 
manufacture of shaped diamond tools. Will head own 
department. Box 2072. 





DIAMOND TOOL ENGINEER offers experienced 
knowledge in making all types of diamond tools. Box 
2080. 





“THE ITALIAN JEWELED ARTS ”’ by Filippo Rossi, 
12 in. x 9 in., 50 pp. text with 42 illustrations, 85 plates in 
full colour and gold, 8 plates in gold and silver. Covers 
period 12th to I6th centuries. ‘* One of the most magnifi- 
cent books on the jeweller’s craft for many years. The 
illustrations alone make it well worth the price.’’—GOLD- 
SMITHS JOURNAL. Price £8 8s. Od., plus postage 2s 6d, 
from N.A.G. PRESS, LTD., 226 Latymer Court, London, 
W.6. 





DIAMOND TOOLS” by Paul Grodzinski. A few 
copies have become available priced 20s., postage Is 6d., 
from N.A.G. PRESS, LTD., 226 Latymer Court, London, 
W.6. 





‘DIAMOND TECHNOLOGY ”’ by Paul Grodzinski. 
The standard work on the subject. Based on traditional 
craftsmanship, it also includes all modern methods. Subjects 
covered include, dividing gemstones and diamonds, 
bruting, grading and polishing gemstones for jewellery, 
also every individual use and technique. 840 pages, 500 
illustrations, 94 tables. Price 52s 6d, plus postage and 
packing 2s 6d. U.S.A. and Canada $10 From N.A.G. 
PRESS, LTD., 226 Latymer Court, London, W.6. (U.S.A. 
supplies through Huebner Publications Inc., 1975 Lee 
Road, Cleveland 18, Ohio, U.S.A.), 





A RESEARCH LABORATORY is to be opened by a 
Subsidiary Company of HABIT DIAMOND TOOLING 
LIMITED in the new town of Crawley, Sussex, early in 1959. 


To lead the team which is being gathered together the 
service of three bright technologists is required. The 
aspects of research are: (a) Pure Physics, (b) Metallurgy 
and (c) Electronics. 


The research will be into new fields connected with the 
application and usage of diamond, both natural and syn- 
thetic, and a crisp, uninhibited outlook is essential. 


HABIT DIAMOND TOOLING LIMITED, 
294-296, Lillie Road, Fulham, London, S.W.6. 
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